Abstract: We demonstrate theoretically and experimentally that the spatial optical modulation instability can spontaneously happen in the non-instantaneous defocusing medium only when there is a coherent feedback above certain threshold of the light wave.
, it is demonstrated that the gain of MI in the noninstantaneous defocusing medium contains no peak ( Fig. 1) , implying no spontaneous MI can happen. Nevertheless, the stability of an optical system is usually affected in a cavity [2, 3] . Knowing that in a laser cavity, without an incident wave it is still possible to generate a transmitted wave under certain conditions, we explore the similar idea with the otherwise non-existent spontaneous spatial optical MI in a self-defocusing medium when a coherent feedback above a threshold is present.
In the theory, we follow the previous research [1] and use mean field theory [4] . We obtain the field exiting a cavity, whose length is shorter than the coherence length of the light, and in which a noninstantaneous self-defocusing material is placed, asE(L)= HE(O) exp(h2L) exp(i1) Here, E(z) is the Fourier component of certain spatial and temporal frequencies and (1) are, respectively, functions of the normalized spatial frequency P and temporal frequency Q of the noise and K iS the nonlinearity strength. It can be seen that the feedback ratio E must be larger than 1/exp(h2L) to satisfy the oscillation condition. It also requires hlL = 2wTz for phase matching condition. These two conditions obviously are only satisfied by the noise component of specific spatial and temporal frequencies, meaning the MI will spontaneously happen for this selected noise component.
To verify the theoretical analysis, we conduct an experiment in a cavity with a photorefractive SBN crystal (a x b x c 10lmm x 5mm x 5mm ) which is biased properly to generate self-defocusing nonlinearity [1] . The setup is shown in Fig.   2 . Figure 3 shows the results taken at the output face of the crystal. The upper row of 300 V and intensity 39 mw/ mm2 for different feedback values. We increase the feedback gradually from zero. When the feedback is at 16%, shown in Fig. 3(a) , no pattern appears. But when the feedback is near and above the threshold, the patterns appear spontaneously as shown in Fig. 3(b) for 22% and (c) for 26%. It also shows that the larger feedback makes clearer patterns. According to theoretical analysis, the threshold value for £ is proportional to 1/ exp(h2L), where h2 relates to the nonlinearity strength K, meaning a system with the smaller K needs the larger feedback. Fig. 3(b) and (e), we find that the threshold indeed is larger for smaller biasing voltage. In addition, even under the same £ , the patterns of MI have different forms (Fig.4) resulted from the influence of phase shift 8 due to the optical path variation of the feedback. If we take the phase shift into consideration, the oscillation condition is £ cosd exp(h2L) = 1 (2). 
